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CONSTITUTION: A first lens plate 301 and 
second lens plate 302 constituting an integrator 
are formed of rectangular lenses arranged in 
matrix, respectively. The rectangular lens 
constituting the first lens plate 301 has an 
analogous form to a liquid crystal panel 109, 
and the lens optical axis 303 of each rectangular 
lens is horizontally shifted. Thus, a light source 
image 104 formed on the second lens plate 302 is compressed only in the horizontal 
direction, and closely arranged. The rectangular lens constituting the second lens plate 
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302 is substantially square, and the lens optical axis 303 of each rectangular lens is 
shifted in such a manner that the image of the rectangular lens in the first lens plate 
301 is superposed and imaged on the liquid crystal panel 109. 
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* NOTICES * 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A light source lamp and the reflector which reflects the radiation flux of light from said light source 
lamp in an one direction, It has two lens plates arranged at right angles to the medial axis of the flux of light 
reflected from said reflector. It is the configuration in which the 1st lens plate arranged between said two lens 
plates at said reflector side has arranged two or more rectangle lenses closely. In the lighting system which the 
2nd lens plate arranged by carrying out fixed ****** from said 1st lens plate is the configuration which has 
arranged two or more lenses closely, and illuminates the candidate for lighting of a rectangle perpendicular to 
the medial axis of said flux of light to homogeneity The lighting system characterized by having made the same 
the array of said rectangle lens contained in said 1 st lens plate, and the array of said lens contained in said 2nd 
lens plate, and considering as a configuration so that the aspect ratio of said whole 1st lens plate may differ 
from the aspect ratio of said whole 2nd lens plate. 

[Claim 2] The lighting system according to claim 1 characterized by having set the aspect ratio of said whole 
1 St lens plate to about 1 :2, and setting the aspect ratio of said whole 2nd lens plate to about 1:1. 
[Claim 3] The lighting system according to claim 2 characterized by having arranged the polarization beam 
splitter and the polarization conversion system constituted including 1/2 wavelength plate between said 
reflectors and said 1st lens plates. 

[Claim 4] The lighting system according to claim 2 characterized by having irradiated the light equipment 
which consists of said light source lamps and said reflectors at 2 sequence preparation, and irradiating each 
outgoing beam at juxtaposition at said 1st lens plate. 

[Claim 5] The lighting system according to claim 1, 2, 3, or 4 characterized by having set to 9:16 the aspect 
ratio of said rectangle lens contained in said 1st lens plate, and making mostly into a square said lens contained 
in said 2nd lens plate. 

[Claim 6] The lighting system according to claim 1, 2, 3, or 4 characterized by having set to 9:16 the aspect 
ratio of said rectangle lens contained in said 1st lens plate, and making mostly into forward six square shapes 
said lens contained in said 2nd lens plate. 

[Claim 7] It is the projection moM display characterized by for said lighting system to be a lighting system 
according. to clairri 1 in a projection mold display equipped with the liquid crystal panel which modulates the 
flux of light from a lighting system and said lighting system, and forms an optical image, and the projection 
optical system which carries out the enlarged display of the optical image formed on said liquid crystal panel on 
a screen, to arrange a lens near said liquid crystal panel, and to form the image of the flux of light outgoing- 
radiation section of said lighting system in the entrance pupil of said projection optical system. 
[Claim 8] In a projection mold display equipped with the liquid crystal panel which modulates the flux of light 
from a lighting system and said lighting system, and forms an optical image, and the projection optical system 
which carries out the enlarged display of the optical image formed on said liquid crystal panel on a screen Said 
lighting system reflects the radiation flux of light from a light source lamp in an one direction by the reflector. 
Are the lighting system which equalizes outgoing radiation light with two lens plates, and to said lighting- 
system side of said liquid crystal panel, arrange an parallel-ized lens and the emission flux of light from said 
lighting system is made parallel. The projection mold display characterized by forming the image of the flux of 
light outgoing radiation section of said lighting system on the pixel of said liquid crystal panel by each micro 
lens which equips with a micro-lens array between said liquid crystal panels and said parallel-ized lenses, and is 
contained in said micro-lens array. 
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[Claim 9] The projection mold display according to claim 8 with which said lighting system is characterized by 
being a lighting system according to claim 1 . 

[Claim 10] The projection mold display according to claim 8 or 9 with which said micro-lens array is 
characterized by consisting of 6 square-shape-like micro lenses. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the configuration of the lighting system which illuminates a 
rectangular object to homogeneity, and the projection mold display which carries out the enlarged display of the 
image of a liquid crystal panel on a screen. 
[0002] 

[Description of the Prior Art] As an approach of illuminating a rectangular object to homogeneity, there is an 
approach using the integrator which consists of two lens plates. An integrator is a configuration which has 
arranged the lens plate of a configuration of having put two or more lenses in order closely, and the so-called fly 
eye lens to two-sheet parallel, divides into plurality the uneven flux of light irradiated by one lens plate, and 
carries out superposition image formation of each flux of light to the top for lighting. 

[0003] The basic configuration in the case of applying the illumination system using an integrator to the liquid 
crystal projector which is one of the projection mold indicating equipments is shown in drawing 1 . It is 
reflected by the reflector 102, and the synchrotron orbital radiation from the light source lamp 101 serves as the 
almost parallel flux of light, and carries out outgoing radiation. The 1st lens plate 103 is the configuration of 
having arranged two or more rectangle lenses in the shape of a matrix, and each rectangle lens forms the image 
of the light-emitting part of the light source lamp 101 in the core of a rectangle lens of corresponding in the 2nd 
lens plate 104. And superposition image formation of the image of each rectangle lens of the 1st lens plate 103 
is carried out to the display of a liquid crystal panel 109 by work of the 2nd lens plate 104 and an attachment 
lens 106. Here, the thing of the same configuration is used and the focal distance of each rectangle lens of the 
1st lens plate 103 and the 2nd lens plate 104 is equal to the distance between both. Moreover, the focal distance 
of an attachment lens 106 is equal to the distance between an attachment lens 106 and a liquid crystal panel 109. 
The parallel-ized lens 108 is required in order to make parallel the emission flux of light from an integrator, to 
carry out incidence of the flux of light perpendicular to the 109th page of the whole liquid crystal panel and to 
make the contrast ratio of an image into.homogeneity by the whole screen. A condenser lens 110 makes the 
entrance pupil of the projection lens 1 12 condense the flux of light which penetrated the Hquid crystal panel 
109, and the image of the 2nd lens plate 104 of an integrator is formed in an entrance pupil. In the liquid crystal 
projector of 3 plate methods which indicate the three color images by projection using a liquid crystal panel, in 
order to compoxmd to one the flux of light which the color separation system 1 07 has been arranged between an 
integrator and a liquid crystal panel 109, and carried out outgoing radiation of the liquid crystal panel of three 
sheets in order to divide an illumination-light bundle into three-primary-colors light, the color composition 
system 1 1 1 is arranged between a liquid crystal panel 109 and the projection lens 112. The concrete method of 
using an integrator for a liquid crystal projector is stated to JP,3-1 11806,A in detail. 
[0004] Although there is high-definition TV as media with the promising fiiture, the display of this high- 
definition TV becomes [3:4 which is the aspect ratio of 9:16 and is the aspect ratio of television of NTSC ], and 
is oblong. In the liquid crystal projector for high-definition TV, the aspect ratio of the rectangle lens contained 
in two lens plates of an integrator is the 9:16 [ same ] as the aspect ratio of the display of a liquid crystal panel. 
The example of a configuration of the integrator in this case is shown in drawing 2 (A) and (B). The 1st lens 
plate 103 is the configuration of having arranged 15 rectangle lenses 202 of an aspect ratio 9:16 in the shape of 
a matrix, and the whole lens plate is the magnitude which is mostly inscribed in the reflector 102 in drawing 1 . 
The 2nd lens plate 104 is the completely same configuration as the 1st lens plate 103, and the light source image 
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105 which is an image of the light-emitting part of the light source lamp 101 is formed in the core of each 

rectangle lens. 

[0005] 

[Problem(s) to be Solved by the Invention] However, in the integrator [ aspect ratio ] using the rectangle lens of 
9:16, the blank field 204 without a light source image exists between each light source image 105 made on the 
2nd lens plate, and the 2nd lens plate is large beyond the need. When the lighting system with the large 2nd lens 
plate was used for the liquid crystal projector, there were troubles — the irregular color by the angular 
dependence of a color separation system or a color composition system occurs, or there is the need of making a 
projection lens large beyond the need. Moreover, there was a trouble that the size of a color separation system 
became large. 

[0006] Furthermore, since the array of the light source image 1 05 of the 2nd lens plate 1 04 and the pixel array 
of a liquid crystal panel were not in agreement when a micro-lens array tends to be arranged and it is going to 
raise the effective numerical aperture of a liquid crystal panel to the flux of light incidence side of a liquid 
crystal panel, there was a trouble that a micro-lens array could not be used. 

[0007] Then, the place which this invention solves such a trouble and is made into the purpose is offering the 
lighting system which made size of the 2nd lens plate as small as possible in the lighting system which used the 
integrator. Moreover, by using this lighting system for a projection mold display, an optical-path design and the 
design of a projection lens are easy, and are realizing the projection mold display in which graphic display with 
size it is small, and is bright and highly defined is possible. Furthermore, it is offering the still brighter high 
projection mold display of efficiency for light utilization by considering as the configuration which can use the 
micro-lens array which raises the effective numerical aperture of a liquid crystal panel. 
[0008] 

[Means for Solving the Problem] The reflector by which the lighting system of this invention reflects the 
radiation flux of light from a light source lamp and said light source lamp in an one direction, It has two lens 
plates arranged at right angles to the medial axis of the flux of light reflected from said reflector. It is the 
configuration in which the 1st lens plate arranged between said two lens plates at said reflector side has 
arranged two or more rectangle lenses closely. In the lighting system which the 2nd lens plate arranged by 
carrying out fixed ****** from said 1st lens plate is the configuration which has arranged two or more lenses 
closely, and illuminates the candidate for lighting of a rectangle perpendicular to the medial axis of said flux of 
light to homogeneity It is characterized by having made the same the array of said rectangle lens contained in 
said 1st lens plate, and the array of said lens contained in said 2nd lens plate, and considering as a configuration 
so that the aspect ratio of said whole 1st lens plate may differ from the aspect ratio of said whole 2nd lens plate. 
[0009] It is characterized by having set the aspect ratio of said whole 1 st lens plate to about 1 :2, and setting the 
aspect ratio of said whole 2nd lens plate to about 1:1. 

[0010] It is characterized by having arranged the polarization beam splitter and the polarization conversion 

system constituted including 1/2 wavelength plate between said reflectors and said 1st lens plates. 

[001 1] It is characterized by having irradiated the light equipment which consists of said li^t source lamps and 

said reflectors at 2 'sequence preparation, and irradiating each outgoing beam at juxtaposition at said 1st lens 

plate. 

[0012] It is characterized by having set to 9:16 the aspect ratio of said rectangle lens contained in said 1st lens 
plate, and making mostly into a square said lens contained in said 2nd lens plate. 

[0013] It is characterized by having set to 9:16 the aspect ratio of said rectangle lens contained in said 1st lens 
plate, and making mostly into forward six square shapes said lens contained in said 2nd lens plate. 
[0014] The liquid crystal panel which the projection mold display of this invention modulates the flux of light 
from a lighting system and said lighting system, and forms an optical image, In a projection mold display 
equipped with the projection optical system which carries out the enlarged display of the optical image formed 
on said liquid crystal panel on a screen It is characterized by for said lighting system being a lighting system 
according to claim 1, arranging a lens near said liquid crystal panel, and forming the image of the flux of light 
outgoing radiation section of said lighting system in the entrance pupil of said projection optical system. 
[0015] In a projection mold display equipped with the liquid crystal panel which modulates the flux of light 
from a lighting system and said lighting system, and forms an optical image, and the projection optical system 
which carries out the enlarged display of the optical image formed on said liquid crystal panel on a screen Said 
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lighting system reflects the radiation flux of light from a light source lamp in an one direction by the reflector. 
Are the lighting system which equalizes outgoing radiation light with two lens plates, and to said lighting- 
system side of said liquid crystal panel, arrange an parallel-ized lens and the emission flux of light from said 
lighting system is made parallel. It equips with a micro-lens array between said liquid crystal panels and said 
parallel-ized lenses, and is characterized by forming the image of the flux of light outgoing radiation section of 
said lighting system on the pixel of said liquid crystal panel by each micro lens contained in said micro-lens 
array. 

[0016] Said lighting system is characterized by being a lighting system according to claim 1 . 
[0017] Said micro-lens array is characterized by consisting of 6 square-shape-like micro lenses. 
[0018] 

[Example] Hereafter, the lighting system and projection mold display by this invention are explained to a detail 
based on a drawing. 

[0019] The fundamental example of a configuration of the lighting system of this invention is shown in drawing 
3 . The example of a configuration is shown in drawing 3 . It is reflected by the reflecting mirror 102 and the 
flux of light which the light source lamp 101 is the light source near points, such as a halogen lamp, a metal 
halide lamp, and a xenon lamp, and is emitted from a light-emitting part turns into the flux of light near in 
parallel. The 1st lens plate 301 of an integrator is the configuration of having arranged in in the shape of a 
matrix the rectsingle lens which is similarity in the configuration for lighting, and since it is shown [******j 
when illuminating the liquid crystal panel 109 which has the aspect ratio of 16:9 here, the aspect ratio of a 
rectangle lens is also 9:16. Moreover, the configuration of the 1st lens plate 301 whole is a configuration near 
the square inscribed in the reflector 102 which is a circular configuration. On the other hand, the 2nd lens plate 
302 has the composition of having put the square lens in order in the same array as the rectangle lens in the 1st 
lens plate 301, by the 2nd lens plate 302 whole, vertical size is the same as the 1st lens plate 301, and horizontal 
size has dropped to about 1/2 of the 1st lens. The light source image 105 is formed in the core of each forward 
rectangular lens in the 2nd lens plate, and a blank field which was seen by drawing 2 (B) does not exist. Thus, 
in order to make the light source image 105 in the 2nd lens plate 302 arrange closely, the lens optical axis 303 
of the rectangle lens in the 1st lens plate 301 is slightly shifted from the rectangle core 304. That is, 3 
in the train of inner left-hand side, tihe lens optical axis 303 is shifted in the direction of a meiin train, and the 
lens optical axis 303 is shifted in the direction of a main train also in a right-hand side train. Therefore, as for 
the light source image 105 in the 2nd lens plate 302, only a longitudinal direction is compressed. 
[0020] Thus, that the size of the 2nd lens plate becomes small has an advantage in the optical system of a 
projection mold display. As shown in drawing 3 , the white light bundle which carries out outgoing radiation 
from the 2nd lens plate 302 carries out incidence of the flux of light to the color separation system 107 for 
separating into three-primary-colors light next. Since the color separation system 1 07 is constituted by the 
dichroic mirror and the color separation property has angular dependence, dispersion in the include angle of 
incoming beams has the one where the apparent light source is smaller in the inclination to become small and 
for a color separation property to become good. Moreover, the size of the color separation system 107 can be 
built so small that the size of the 2nd lens plate 302 becomes small. Furthermore, since the image of the 2nd 
lens plate 302 is formed into the entrance pupil of the projection lens 1 12 in drawing 1 , if the size of the 2nd 
lens plate 302 is small, the size of a projection lens can also be small built with a projection mold display. Or 
since the flux of light which carries out incidence to a projection lens seldom passes the periphery of the 
effective diameter of a projection lens, the resolution of a projection image improves. 

[0021] Drawing 4 is drawing showing the example of a configuration of the lighting system by this invention. 
With the lighting system used for a projection mold display, in order to make the whole equipment into a thin 
shape, the configuration which applied this invention using the reflector which cut the upper and lower sides in 
such a case is shown. Since the upper and lower sides are cut, as for the cross section of the flux of light which 
carries out outgoing radiation, the reflector 102 serves as a configuration near an ellipse. Therefore, the 1st lens 
plate 401 serves as an oblong 2irray, as shown in drawing. If the approach shown previously and the approach of 
shifting similarly the lens optical axis of the rectangle lens contained in the 1st lens plate 401 from a rectangle 
core are used, the light source image 1 05 formed in the 2nd lens plate 402 can be arranged closely, and the 
rectangle lens contained in the 2nd lens plate 402 can be made into the configuration near a square like a 
previous example. Also by this example, the breadth e of the 2nd lens plate 402 becomes quite smaller than the 
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breadth d of the 1st lens plate 401, and the configuration of the 2nd lens plate 402 whole becomes close to a 
square. Since the entrance pupil of the projection lens used for a projection mold display is generally circular, it 
is not oblong, and the use effectiveness of a thing [ like the 1 st lens plate 401 ] whose configuration of the 2nd 
lens plate 402 is and which is circularly become near of the flux of light improves while making the design of a 
projection lens easy. 

[0022] Next, the example of a configuration of the lighting system of this invention at the time of using two 
light sovirce lamps is shown in drawing 5 . Two pieces are arranged at juxtaposition, and the light source lamp 
101 and the light equipment which consists of reflectors 102 are arranged at the outgoing radiation section of 
the flux of light so that the 1st lens plate 501 of an integrator may cover the cross section of the flux of light 
mostly. Therefore, the 1st lens plate 501 has the ratio of length and width close to 1 :2. On the other hand, as for 
the 2nd lens plate 502, only a longitudinal direction is compressed, and breadth g of the 2nd lens plate 502 is 
made about [ of the breadth f of the 1st lens plate 501 ] into about 1/2. Since it becomes a configuration with the 
2nd lens plate 502 near a square since the aspect ratio of the rectangle lens 501 contained in the 1st lens plate 
501 is 9:16 too, and each rectangle lens serves as a square, a light source image is arranged at homogeneity at 
the 2nd lens plate 502 whole. In a projection mold display, the image of the 2nd lens plate 502 which is the 
secondary light source is formed in the entrance pupil of a projection lens, and since the entrance pupil is 
circular, its adjustment with the square secondary light source is good. Since it makes it possible to switch off 
one of lamps when you seldom need brightness, it is an advantageous approach for energy saving to use two , 
light equipment in a projection mold display. Moreover, when the PDLC component for which a liquid crystal 
panel 109 controls incoming beams by the dispersion degree is used, one of lamps are switched off and there is 
a merit that a contrast ratio can be doubled. In addition, the 1st lens plate 501 can lessen eccentricity of the 
rectangle lens which is contained in the 1st lens plate 501 and which carried out eccentricity by arranging two 
lens plates to the inner sense a little, as shown in drawing 5 . 

[0023] Drawing 6 (A) and (B) are drawings having shown the example which constitutes efficient polarization 
light equipment with the application of this invention. It is reflected by the reflector 102, and incidence of the 
radiation flux of light of the light source lamp 101 is carried out to an aspheric lens 601, and it is made into the 
parallel flux of light by homogeneity. A reflector 102 distributes the flux of light with the bad parallelism 
reflected in a core to the periphery of an aspheric lens 601, and carries out incidence of the flux of light with the 
sufficient parallelism reflected by the periphery of a reflector to the inner sense a little to an aspheric lens 601 . 
Therefore, incidence of the flux of light with almost uniform angular distribution is carried out to an aspheric 
lens 601, and an aspheric lens 601 changes the chief ray of each flux of light in the direction almost parallel to 
an optical axis. Thus, it is required to build the parallel and imiform flux of light in order to suppress the effect 
of the angular dependence of a polarization beam splitter 602 which carries out incidence next to the minimum. 
A polarization beam splitter 602 makes p-polarization which carries out incidence penetrate, and reflects s- 
polarization at the include angle of 90 degrees. Since it will be reflected without p-polarization penetrating, in 
order to make effectiveness high, especially at the include angle beyond it, it is necessary to carry out incidence 
of the polarization beam splitter 602 biy the uniform and parallel flux of light, although the angular dependence 
does not pose [ the include-angle range of the flux of light which carries out incidence ] a problem within **5 
times. Now, p-polarization penetrates a polarization beam splitter 602, it is further reflected with a reflecting 
mirror 603, and reflected s-polarization goes in the almost same direction as p-polarization. The flux of light 
reflected with the reflecting mirror 603 passes lambda/2 plate 604 in order to change the polarization direction 
into p-polarization. Therefore, incidence of the two flux of lights in which the polarization directions carry out 
outgoing radiation together is carried out to the 1 st lens plate 605 next. The configuration of the 1 st lens plate 
605 is oblong like the case of drawing 5 , and the aspect ratio of the rectangle lens contained in the 1 st lens plate 
605 is 9:16. The whole configuration is a square mostly like [ plate / 606 / 2nd lens ] the case of drawing 5 . In 
the liquid crystal projector which uses a liquid crystal panel as a modulation element, in order to use only one 
polarization among the flux of lights which carry out incidence to a liquid crystal panel 109, the lighting system 
which changes all the radiation flux of lights fi-om the light source lamp 1 02 into the same polarization light in 
this way is effective in raising the use effectiveness of light twice [ about ]. Moreover, this lighting system may 
be constituted like drawing 6 (B). In this case, the configuration of the polarization beam splitter 602 in drawing 
6 (A) and a reflecting mirror 603 is arranged to two symmetry to an optical axis. However, the reflecting mirror 
603 in drawing 6 (A) is replaced by the prism 607 of the triangle pole here. The flux of light which carried out 
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incidence to two polarization beam splitters 602 penetrates p-polarization as it is, and s-polarization is divided 
into two and reflected by prism 607. Although a monotonous reflecting mirror is sufficient, if this prism 607 is 
constituted from prism, it can make a reflector total reflection, and if all of five fields of triangular prisms are 
made into an optical flat side, it can only return the flux of light which is going to leak from prism 607 inside by 
total reflection. Since thickness of a polarization beam splitter can be made into one half and an optical path is 
shortened in one half with this configuration, it is very advantageous efficiently. 

[0024] Drawing 7 (A) and (B) are drawings showing the example of a configuration of the integrator used for 
the lifting system of this invention. As shown in drawing 7 (A), a sequence of the rectangle lens located in a 
line with the grid-like line writing direction instead of a matrix array shifts only the one half of the width of face 
of a rectangle lens to a sequence of the upper and lower sides, and ttie 1st lens plate 701 is arranged. The 
rectangle lens of each is the aspect ratio of 9: 16 too, and the aspect ratio of the whole lens plate is 1 :2. As 
shown in drawing 7 (B), each rectangle lens of near and the whole lens plate is [ the 2nd lens plate 702 ] 
circularly close to a square. Moreover, each lens contained in the 2nd lens plate 702 may be six square shapes. 
Thus, it is the array which suited when a micro-lens array was used for the liquid crystal panel of a liquid crystal 
projector so that the light source image 1 05 made on the 2nd lens plate 702 may also serve as the same array 
and may be described later, when the rectangle lens of the direction of a train is arranged to zigzag. 
[0025] Drawing 8 (A) and (B) are the configurations at the time of moving a sequence of the lens of the 
direction of a train alternately up and down. The aspect ratio of the rectangle lens which the 1st lens plate 801 
whole is an aspect ratio 1 :2, and is contained also in this case is 9:16. The 2nd lens plate 802,803 can consider 
two kinds in the case of being the case where the configuration of a configuration lens is a square mostly, and 
six square shapes, as shown in drawing 8 (B). When it constitutes from six square shapes, it is possible to make 
it forward six square shapes, and the breadth of the 2nd lens plate 803 becomes smaller than the case of the 2nd 
lens plate 802 constituted from a square lens at this time. Moreover, in six square shapes, in order to approach 
more nearly circularly than a square, the light source image 105 becomes easy to be settled. 
[0026] The configuration of the integrator in drawing 9 (A) and (B) is considered in order to bring the 2nd lens 
plate 902 close circularly. The number of the rectangle lenses of the direction of a train in the 1st lens plate 901 
makes [ many ] the number like the core. The lens of a core consists of five square shapes, and a periphery 
consists of six square shapes for the 2nd lens plate 902. Moreover, these lenses may be squares. Since the 2nd 
lens plate 902 can be made almost circular, when the integrator of this configuration is used for a projection 
mold indicating equipment, it excels in this configuration at matching nature with the entrance pupil of a 
projection lens. 

[0027] The fundamental configuration of the projection mold display of this invention is shown in drawing 10 . 
The description of this projection mold display is in the place which used together the micro-lens array which 
raises the effective numerical aperture of an illumination system and a liquid crystal panel which used the 
integrator. The light source lamp J 01 and the light equipment by the reflector 102 are the same as that of what 
was already described. TTie flux of light which carries out outgoing radiation passes an aspheric lens 1001, and 
is changed into the uniform and parallel flux of light. An integrator carries out superposition image formation of 
two or more flux of lights which a 1st lens plate 103, a 2nd lens plate 104, and an attachment lens 106 were 
consisted of, and were started with the 1st lens plate 103 on a liquid crystal panel 109. The parallel-ized lens 
108 is for making perpendicular to a liquid crystal panel 109 the chief ray of the flux of light which makes 
parallel the emission flux of light from the 2nd lens plate 104 as the secondary light source, and carries out 
incidence to a liquid crystal panel 109. A liquid crystal panel 109 is the configuration that the pixel has been 
arranged in the shape of Mattox, all pixels are usually equipped with each switching element, and the black 
stripe 1007 is formed in the switching element and the surrounding wiring part so that light may not reach. 
Therefore, the usual liquid crystal panel makes light penetrate only opening of the black stripe 1007, and a 
numerical aperture is usually about 25 - 50%. Therefore, in order to make it incoming beams pass a liquid 
crystal panel efficiently, it is necessary to carry out a certain work, and with the conventional technique, there is . 
a method of using the micro-lens array corresponding to a pixel by one to one. By the conventional approach, 
incidence of the flux of light parallel possible to a liquid crystal panel was carried out, and incoming beams 
were centralized on opening of a black stripe by the micro lens corresponding to a pixel. Also in this 
configuration, the lens array substrate 1008 is formed in the flux of light incidence side of a liquid crystal panel 
109, and the effective numerical aperture of a liquid crystal panel 109 is raised by the micro lens 1003. 
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However, with this configuration, since the integrator is used, the flux of light which passed the micro lens 1003 
passes opening of the pixel of the same number as the number of the light source images 105 formed on the 2nd 
lens plate 104. That is, the image of the 2nd lens plate 104 is formed in the liquid crystal layer 1004 of a liquid 
crystal panel 109 of a micro lens 1003, and the light source image 1002 made there has all in pixel opening. 
Therefore, as for the flux of light which carried out incidence to the lens array substrate 1008, all pass a liquid 
crystal panel 109. In this case, unlike a configuration, not to necessarily make the number of micro lenses 
conventionally the same as the number of pixels, and what is necessary is just 1 for an integer of the number of 
pixels. A concrete configuration is described below. 

[0028] Drawing 1 1 (A) and (B) are drawings having shown the example of the combination of the integrator 
used for the projection mold display of this invention, a liquid crystal panel, and a micro-lens array. As shown 
in drawing 1 1 (A), the array of the light source image 105 in the 2nd lens plate 1 101 is the same as the pixel 
array of the liquid crystal panel 1 103 in drawing 1 1 (B). One pixel is near and the mosaic array put in order 
tidily in all directions at a square like [ in this case ] in the pixel array of the usual liquid crystal panel. Image 
formation of two or more light source images 105 on the 2nd lens plate 1 101 is fiirther carried out by the micro 
lens 1 104 as a light source image 1 107 on a liquid crystal panel 1 103. 16 light source images 1 107 shown in 
drawing 1 1 (B) are formed of the micro lens 1 104 of the core in drawing. Since all the light source images 1 107 
pass the opening 1 105 of a liquid crystal panel 1 103 well, the effective numerical aperture of a liquid crystal 
panel becomes 100%. The micro lens 1 104 supports four pixels at one rate by this example, it is better to use a 
to some extent large lens like this example, since the size of a micro lens becomes very small in that case and 
the problem of the quantity of light loss by diffraction occurs, although one to one appears in a pixel 
comparatively and a micro lens 1 1 04 may be formed in it. The lens array of a refi'active-index distribution 
pattern with which this micro-lens array is usually built by the ion-exchange method is used. Moreover, each 
micro lens C2m be used as a highly precise lens with little aberration by being arranged minute, as the shape of 6 
square shapes as shown in drawing. 

[0029] Drawing 12 (A) and (B) show another example of combination of an integrator, a liquid crystal panel, 
and a micro-lens array. The pixel array of the liquid crystal panel in this case is the so-called delta array by 
which the pixel of the direction of a train has been arranged at zigzag, as shown in drawing 12 (B). This delta 
array of this array is common in the veneer method which is especially an array suitable for the display of a 
natural image, and carries the color filter of three colors and displays a color picture on the pixel of a liquid 
crystal panel of one sheet. The light source image 105 in the 2nd lens plate 1201 is the same as the pixel array 
of a liquid crystal panel 1203. The configuration of this 2nd lens plate 1201 is the same as the configuration 
already shown by drawing 7 (B). The micro lens 1204 arranged on a liquid crystal panel 1203 puts the shape of 
6 square shapes in order minute too, and is constituted, and each micro lens carries out re-image formation of 
the light source image 105 in the 2nd lens plate 1201 as a light source image 1 107 on a liquid crystal panel 
1203. The core of opening 1 105 is made to carry out image formation of all the light source images 1 107. In 
this case, the micro lens 1204 is allotted to three pixels at one rate. 

[0030] Drawing 13 (B) is drawing having shown still more nearly another combination. Although the pixel 
array of a liquid crystal panel 1303 is the same as the delta array drawing 12 (B) Shown in arrangement, in this 
example, each pixel is a rhombus. The 2nd lens plate 1301 shown in drawing 1313 (A) has the composition of 
having put the rhombus lens 1302 in order closely,, as well as the pixel array of a liquid crystal panel. The 
configuration the configuration of the 1st lens plate corresponding to this array was already indicated to be by 
drawing 7 (A) is suitable. A micro lens 1 304 arranges the lens of six square shapes closely too, and is 
constituted, and each micro lens 1304 carries out image formation of the image of the light source image 105 in 
the 2nd lens plate 1301 as a light source image 1 107 in opening 1 105. 

[0031] The example of a configuration of the projection mold display of this invention is shown in drawing 14 . 
This example of a configuration divides the white light bundle fi-om a lighting system into the three primary 
colors by the color separation system, and the example of 3 plate methods which modulate each primary lights 
with a liquid crystal panel is shown. The lighting system using an integrator with which the lighting system 
1400 was already explained is used. The lighting system which has a polarization conversion system is shown 
by drawing 14 . Incidence of the white light bundle (W) which carried out outgoing radiation of the lighting 
system 1400 is first carried out to the yellow reflective dichroic mirror 1401, and it separates into the blue glow 
(B) to penetrate, the red light (R) to reflect, and green light (G). Blue glow is bent with a reflecting mirror 1402 
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next, incidence of the red light is carried out to the green reflective dichroic mirror 1403, 2ind it is divided into 
green, and the red light to penetrate and the green light to reflect. It consists of dichroic mirrors 1401 and 1403 
of these two sheets, and a reflecting mirror 1402 the color separation systems already explained by drawing 1 . 
Incidence of the blue glow which carries out outgoing radiation of this color separation system, green light, and 
the red light is carried out to the parallel-ized lenses 1404a, 1404b, and 1404c, respectively, and they are 
changed into parallel light. And next, incidence is carried out to liquid crystal panels 1405a, 1405b, and 1405c, 
it becomes irregular, and the optical image corresponding to each color is formed on a liquid crystal panel. 
When using the micro-lens array which raises the effective numerical aperture of a liquid crystal peinel, as 
already stated, it is arranged just before liquid crystal panels 1405a, 1405b, and 1405c, and is usually stuck on a 
liquid crystal panel. A blue glow bundle and a green light bundle are compounded by one with the green light 
reflective dichroic mirror 1406 among the flux of lights modulated with the liquid crystal panel. On the other 
hand, red light is reflected by the reflecting mirror 1407. Incidence of each flux of light is further carried out to 
the projection lens 1410. This projection lens 1410 consists of lens groups by the side of the lens groups 1408a 
and 1408b arranged at the two flux of light incidence sections, the blue green reflective dichroic mirror 1409 for 
compoimding to one the two flux of lights which carried out incidence, and flux of light outgoing radiation. All 
of these components are imified and constituted. This projection lens 1410 is specially arranged, in order to 
enlarge a projection dilation ratio, and it may usually omit the lens groups 1408a and 1408b. However, it is 
necessary to arrange a condenser lens which was already explained to the outgoing radiation side of liquid 
crystal panels 1405a, 1405b, and 1405c by drawing 1 in that case. Image formation of the flux of light which 
carried out outgoing radiation of the projection lens 1410 is carried out on a screen 141 1, and a color image is 
displayed. 
[0032] 

[Effect of the Invention] The whole secondary light source can be made into the minimum size by constituting 
so that the aspect ratio of the 1 st lens plate may differ from the aspect ratio of the 2nd lens plate in the lighting 
system using an integrator according to this invention as stated above, and arranging closely the light source 
image made on the 2nd lens plate. Moreover, when the flux of light cross section from light equipment is 
oblong, only a longitudinal direction can compress the flux of light and an aspect ratio can make the 
configuration of the whole secondary light source the configuration near 1:1. 

[0033] Moreover, in the projection mold display of this invention, by using the above-mentioned lighting 
system, size of a color separation system can be made small and size of a projection lens can be further made 
small. Therefore, a small projection mold display is realizable. 

[0034] Moreover, in the projection mold display of this invention, by using the illumination system which used 
the integrator, arranging a micro-lens array further just before a liquid crystal panel, and forming a light source 
image in opening of a liquid crystal panel by each micro lens, the effective numerical aperture of a liquid crystal 
panel can be made 100%, and the high projection mold display of efficiency for light utilization can be realized. 
If the lighting system of this invention using a polarization conversion system is furthermore used to the 
projection mold display of this invention, efficiency for light utilization can be raised fiirther and a bright high- 
definition projection mold display can be realized. 
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fc, ^2 Ui/X;K4 0 2(w-^^n6*E?i^W>'XttjE:^J1g 

^4 0 2co^i|iSef4. ^1 U'>'Xte4 0 1 (O^tS d i 19 
t> d-^i •? /J^ $ < 9 , ^ 2 V ^-Xfe 4 0 2 :^fl^<D?^4^*5 

©Altlitt. — jlS:l-R?^tffc2)<0t?; ^2U>'X«4 0 
2ff)mm^fS 1 ^vx«4.o 1 w J; 5 ^i««-e/i< . R 
U\^i&< Z 1 14> Jg^u-^XO^Ifi^^^jci-?) t 

[0 0 2 2] 3tilS7:^7'S:2<Bffli/>fc®^tc*5Jt 

1 vvx^s 5 0 1 f^if^nrnm-^mtm. 5 4 5 

*^tb2)o t^oT.^l V-^X;E5 0 If4*i¥t«(^tbd5 

1 : 2}wjai/v rHl-ML. B2 l^vXiKS O 2J4. « 
*lSlW^jBEi|ii$tl,. 112 l^VXSS O 2C0:ffi*ig»±. ^ 
1 kVX^SS 0 1 <73#l<@ f <dM2 5>(0 1 

' mi U>-X*S5 0 lic:-^^h.2>*Eff^^>'X5 0 iofi$« 
itf4- ^(4 9 9 :• 1 6'^foS(^t?ril2 u:xX;R5 0 2 

f4; iE*Jf^i:;^CoTt^S©-C^M^;6S^2 WVXtRS 0 
2^#:lCi?9-(cS2«$ix5. JS^iy«*i^eTJ4. 2<!^ 
3tMT'fc?.m2 WVX;K5 0 2©i^dSS¥UVX(DAIt 
7J*lll»4P3Ji^-Cfc5©-eiE*?^©2»c3t 

■^B''<:^f^l 0 9d5A|t5t^Srt5:SLaF'&-eWr?>PDL 
c^^S^ffi^^-c^/^5»^t4. }^hht^-^(Dyry:r^m 
WL-C. av-f-^y^ MkSr2^g^^;l■f-5;li^s■T?#5i:^^ 
5;^ y y hdSfcSb ^i*5^1 UVX«5 0 1 »4-. 05 Id 
^$tu54:5f::> 2o©i^>-X«?r^^rtr&l#»::gE«i- 
^;i£-e^i uv-x^gs o i tc-^snsii'^Lfc^gJ^U' 

[0 0 2 3] 0 6-(A)- (B) »4. ^^I^Srjfffi LTiSJ 

1 0 1 ©ifclt3fc:*f4 y 7 u:? i o 2 
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(5) 

7 ,8 

]^ffiUi^X,6 0 H;iJtbT-^-^l*il6]ttcAW$-&5. «1 : 2T?*)5. H 2 UVXtS 7 0 2 »±. El? (B) 

oT. #^.^ffiwvX6.0 1 tcfi. -Mm^^^^^m^i^-^i . — o— o(OjgJi^uvX^5iE;fyjl^lc:3a 

^«BU:^X6 0 Hi#^S©i)ti6l , < . k>'X4gik{$ttR?iglCiai,^ ^fc. m2U'VXffi7 

*a-*)t:t4ro< 5 i ti. ?>;<c:Alti-?)^?t t'-A;:^ . ©J; 5 ^J:^|S]©^gJi^vvXSri^>lj-'i^»-ia?iJ 

ry 6 0 2<D:f§afi!c#'l4cD]^fiSr*/hPHc:ffl];t5fc lo -g-, ^.2.V'>-Xfe7 0 2 ±tC-e# 5^31^ 1 0.5 t>IIIC 

$-*5o ffi^t'-AXT-y i/iS' e Q 2 fi:, A*ti-?>^* . -a-Ui^ffiSiJTfc?.. 

(^:ftS[isia^5± 5S&i,rtt?tt, ^©^s^fe^^ttdSRgst . [0 0 2 5] ips, (a) . cb) ?ij:^f6]o,w<i>'X<D:e 

-flcRlt$ti,-C:U*..5 35:«), ^^SriS:<,i-5:fcfelcttl« 5o r<0®^t. ^:l.-,v>'XS8 0 l^fl^ttlSEmi : 
-- C-^tT'i^^-eA^t^.-ltSiJi^S/iSfe^o p-m- , 2T% .^^tu.5JgJgUi^XfifiS^Jt*39 : 1 6-Cfo5o 

^JiM)tt'— A;^;riy -y^ 6 0 2 SrjgjgL-. Stt^tvfc ^2 U^^XISS 0i2, 8 0 3,tt,. E18 (B) 
s -m^it. $ e>t-^lt^.6 0-3 -esit , p -Uyt X 5 «^ V>'Xcofl^^*S|St^IE::^?^wm^i: 

>t;m^mc:^^i^\^i»^i. mume o S f^mi^intiyt 20 <D4g^© 2«®*?#:tt>n5.;;6:^?^-e«^-t-5^ 

^it: ^<0<lit:^ifi]Srp-{B^tr^m-rsfc*x X/'2 . fl. iE6.^|J^}c-r5 ' irdspltg-cfcij. :iw.i:#||2u 
tS6 0 4*>ij§$-&2>o t^oT. -(13^*16] ^d^M^TtUM i^X^g 8 0 3 (Dlttif4>- iE:^?^(D V-VXT'^^ bfc^ 2 

i7$.2o.©)t^(±, fSfctrm v.i<:X«6.0 5tiAtt-r . U>'Xtg8 O go.^^J:.?) t/h^ < /iS. tfc. p.i^M 

1: L'i^Xig.erO 5 ojg^^tt. .121 5 ©^t^t |^««|.. • .. -C«iE;fe?l!J J: 9 fcn?KJ-ia<J.< fc«>>- imWii O 5*5iR 

.ftt*. v^i L^v-Xtee o sic-g-^ixs^u^-XcDS^^^ ■ '-^to-^-tK^i^o ■ 

itrt. .9 : l,-;6:efeS.^2 u:<Xt56tO etCOV^T [00 2 6] I2I9;(A) iB) i, 4 l^T 

JSft/N-jt^yv.Sr^gjlS^?-^: U.T{ft^>ir.5^S7'n,i;3i 9 bJxfc t ©,tf fcS, M 1. Wi^X^ 9:0-1 »r*5»t 5 

-.— Tf±v;^A-i:5r:^/Vl .0 9fcA*trr.5^.:^(0 5i.*>— . ^J*i6i©J6?i^VvX©3Sfl. .*>SBISifmSr# 
ig3t©^5pj^i--5fc*,, . r (0 J: p \C%m^'7 l^-:f l 6 2 • 3.0 So ^ 2 U':^X;K 9 0' 2 tt. ^^'L-tB© u:^X;iS 5 ^ J^T? 

^©fiJffla^Sr*?J2mt-ln]±^-S^.5-ti^5S&*!iSfe- _ . , (Du:/X»*s jE3S?i^^,fero-Cfc J;>>. -s^^-^tt^ ^2 
5o */cr ©RP.PJ^«fi; lae (B) .<Dg; 5t-«l^iKbT. VVX^g 0. 2 SriSt^P3?i^»c:e# 5©-T?- 

.me; .(A), tc*3Jt5<S^f-A;:^. • Bi>i3W?l^*©'i' ^•y.7-'!fy-9-kmv>-km±\^. 

T'y 6 O 2 hWMm.^ 0 3©«I^Sr, ^tttCj^-UT . X<!?Altlii©-7 3'^:^^''tt»-ffi*b!tr.V>5v: 
*f*ii^tC2oiS«$-e:-C.fc5o!fe^cL.; ir:Ci-C(il2l6 • ,[0 0 2 7] *^K©16^S«^§Stt©S*6*).'fe^J5g5: 

• (A) ■\z.i6n^wMm.<o:Q 3'S:H:ftft<D7;y,XA 6 0 7! El 10 ti^i". r cc»S;?M**^awl$ig:Ji.- -^Vx 

■CS#.i^;tT*)-5. 2..<3,©iB^h'.-r.i>;X7'y.y iJ' 6 0 2 ; V-ri5? Srfflv.>fcfi8M^t jSS/f-=^^/Vf©ll»P^<Srl^jb 

^tt2olC:J>fiJ$JxT,7'y XA-6;0 40- >tM:7>':^l 0 1 t yi^ u^'^ 1 0 2ScX^%U^m. 

5.--r©y.y;XA6fO 7tt*fcip;KcoKlt^^^^ • • • fi, •rT?»-x2'<fct©i:,l^«-p.fc5c -WWi-vS^t^ttl^ 

. ,r y X:i>.^7?1tfiKrH-fiRitSSr,^^,i:'-r;5 :i h 3*ffi WVXI 0. 0. 1-. UrC. - iS— T?,?P?7.?e^*JC^ 

■f-tuf*...:/y:X:i^.6;,0.7*»ejifeixJ:,^i:.t-.53t:^Sr'^S . 2.^>'X:K=i .0 4*5 J;:t;MlbL<>-X 1 0 ,6.l?1S^$^^. 
Ittdi^TrtiliUcMt-.r i:*s-x»t5; rcDlSfiKTW, « ■ • ,^^l K^Xtgi 0 3.-t?«lt)imL^^I|ccc)^m$r^fK^/>'^= 
.i)t.i^-A^7'y's/.^Qjfc;^(^'&i*^^,lc*.5'::^^ •• >'Ki»:|p'9f±ksSi^^$ii:.5s ¥^f^ki<i^X|iio-.8f±, 

••[.•0-.W2 4{]?^i7f^(^A)^yUB,)jjlfSl.^^ •:r¥f7'ib.^U^jiSS^,S*^i{:i';o^^^^ 

(A) tw^i-J;;3»lvi kr;v^^;,7»oavi*; j^^^-l^<^^ -60-.. }$^^<.^,i|^yi>isO:^9<|^^^^^^^ 
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y^T^ hv-^rfl 0 0 7 <DmDn<D7^t/t^i^^'^. M 
P^f4®^2 5~5 0%@gT'*>?)o t^oT. Alt^*: 

lt{|iJ{Cl^vXT WStKl 0 0 8^1S:»t. ■v^i?nU'>' 
XI 0 O 3 \ZX-:>xmHB^<^/^l 0 9©|^^FJP*SrI^ 

tt. ^2 WXtgl 0 4±lv:j^^$ti./c^J!lk l 0 5 CD 

n U^^Xl 0 0 3 tc:J;o-C||2 U^/'X^gl 0 4(D^:6^ 
10 9 oD^KftS 1 0 0 4 -t :i »j: 

-e#2.3tir>#i 0 0 2 fi. ±xi!)mmmc\m^h^o ^ 
oT. i^:^XTV"i:stEi 0 0 8icAltbfc5t:*f*^-c 

;6SJga/-?4=^yH 0 9SriSig-r5. rw^tt. 
t*>*5o-C. •^-I'iJ'D ^>'X©ISSrigi^-rU't>®lg|^i:l^ 

[00 2 81 011 (A) (B) f*. ^^earoS^S* 

n W'>-X7'i/l'Offi-8"^(D{!«J$r^L/clE|-Cfe?)» mil 

(A) tC^^i^S i ^td. ^2 V^^X^ l l -O 'llCdolj- 
'SJtai^fel 0 5 0K^Jf±. 011 (B) tr*j»t5?B?^>-« 
;^^/H 1 o 3(D®*ia?iJtlW)C-efc5„ 3i^03^BV-<^ 

%2 u>'xmi 10 1 ±K:fo^mfic(Dytm.»i o 5 

-^^^nW-vXl 1 0 4l::J:oT, $ b(-?K^^-^-^/H 
1 0 3±(D3fcJ[i^l l 0 7 LT^^^tvSo mil 

(B) (C^Lfcl 6<@©^M^1 1 0 7(i, Igl{;i*5Jt5 
4jvL-<D-^'(' ^ o Wi^X 110 4 {C J: o-CJl?^$ttf:i'b© 
T'feSo ±xo:>%WMi 1 0 7(1. m^B''<^^^l 10 3 

©MP §151 1 0 5^^t.<mmir^(Dx\ m^^<^^^(o 

M^mamm 0 0%tf£^o •^'l'i5'nWVXl 1 04 

f4, :^MXii. 4ow®^tr-o(Dfij-e-e*fJS:bTv^ 

■So -^v ^Di/^xi 1 0 4H, mBi^—M—<Dm^x 

X^5#^^l;l/J^ $ < t) . [51^};i J; ^^»a^©P>g®ds 
J: 5 t-ib.5SS:*:#^^i^vX^ffl 
v^fc*^>&5j;v\ rco-^-TiJ-Di^^-XTWH, ii^'l':^ 



[0 0 2 911111 2 (A) (B) -I'V-ri/^-iJ't 

^ftz-^^/w^ttj^-'S'-Y D u vXT i^-r ©SlJ«)m-&-&09* 

(4. EI 12 (B) tc^^tv?) J; ?iJ::^ffi]©iii*;65v' 
i^-^^KUm. $ tufc. V 5 •rWiJ' Se^iJ t o T 1/ ^ 

jv^- L T 7 -M^ *«;fy^T'}±. 

:icD'r/V'j?ia3?yd5-^6<3-efo-So ^2 wvxtgi 201 

ICibNt 1 0 5 1 2 0 3 ©MSISE 

?iJt lR)C-efe5„ :i(Dm2 u-vx^gi 2 0 1 ©^^n, 
■1-r'{c:m7 (B) -C.T^$tbfc1»^i:IIlCT*)5o 
^/vi 2 0 3±te:Saa$ti/'5-^-l' :J' D Ui^Xl 2 04 

■^\±'0f G-^m^^mm^m.-<xm^^n. 

p WVXfi, ^2 WX:K 12 0 1 »'t;t-t5)tiS'^ 1 0 
5 Sr^^/^°^/^ 1 2 0 3 ±<7D3tililfe 1 1 0 7 b LTff^ 
20 :^T03tj|g^l 1 0 7tt, MDlasl 1 0 5© 

-&t?-^-f ^' p Ui^Xl 2 0 4;eiSBa^tb-Cl/^5c 

[0 0 3 01 mi 3 (B) $b^cslJoiSl-a-a:^-o^^ 

T^Lfcm-TffeSo W.^-'<^A>\ 3 0 3«)pii^Ba^tt> 

ge«6?)icnmi2 {B) 7ri^fifz.7'j\-^m^\bmzxh 

1 3 (A) lc:^$tlfcl|2 U-VX^l 3 0 1(4, 
^/v©ii(?ff BB^J i: PI < . H?^ vX l 3 O 2 ^rSR^Bt- 
:3o- X:K<0«^(4. i-T'(^m7 (A) -t?^$ix/c«J^;65ig ^ 
T V ^ -5; V iJ' P VX 1 3 O 4 (4, -^(4 ^) 6'^m<OV 
vXSrS^KJ-BB^iJ LT«lfife$*T;,' — o-oW'v-r ^ n v 
^-Xl 3 0 4(4. ^2 W-^^X^gl 3 0 1 (Ct5(t 53tM^ 
1 0 5©^SriaP^l 1 0 SrtO^JH^l 1 0 7i: LT 

[0 0 3 11 *l6l3oS^S«^SiSo«^M^m 1 4 

?S(;^J;oT3i?,fe{c:^giU, '&ilfe^Sr?«^/-«^/v.T-^ 
3*g:fyS©0-!lds*$ti/-T:v^5o filPJS«i4 0 

mmmmi^Tf^^i^'X^^^o mm'^wi 4oosrmitLfc 

(W) (4, (4Dfe(CJSfeSl*^^'l'^n^y^5 
•7-1 4 OKcAItU Saii-5W63t (B) tStt-T 

(R) Rx^m^yt (G) (c^gi^KSc 

(4. i3c(C^Mi^l 4 0 2T'5fft(f bit. i^St^^fe^ • 
(4, iB^^Slty'l'i^o^ 5/^^5 5-1 403tAltU 

tbb2t&:tD^-l'i>'n^ 5:^-1 4 0 1, 1 4 0 3t 

50 Rkimi 4 0 2xm^^fi^<Dii. ■rvizmixw.m^ 
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*fe?t«s ^i^^•^^¥^T'^k u vx 1 4 0 4a. • 
1404b. 1404c. JcAML. ¥=fT>tlc:ig^$ix 
5o LTJfeJdaf^-'N'^/U 1 4 0 5a. 1 4 0 5 b , 1 
4 0 5c ICAI* U-C^W$J^. -tH-PixrofefcMJES L*: 

■a-tts •t"CfCj!K'<fe J;.;5.tc:?SS><^>V' 1 4 0^5 a ,! 1, 4 
0 5b, 1 4 0 5 c ©'^Suicffiffl'^ix. ii^tt^^'A^ 

/Ursa ►) f^tt btbSc-' h.^^\k)-^'7:f:m^^fz.itU^ ^ 

^1 4 0.7»rJ:oTSl+$tt5. -tix^HoD^^tt. 
fef-S^V'^'Xi 4 1 OfiAlt-r^o iwS^U'VXi 
4 1 Of*. 2oo^*AltgB»J:Ba©$ixfcu->'X»^l 4 
08a, 1 40 8h t. 7<Mi.it2o<DytM'k-oi^^ 
sSL-t^ tc fe<^ WfeHtfeSlt^^^ ^'o-ry^'$.7— 140 

4 1 ott, tst^tti<m^:k^<Hr:bitmzmiHzmm.^ 

tufct®-efc t) > a^fil^VXi^ 1 4 08a. 1408 
b ?g;#BS^PTt,J:v\ {tL^-©^(i, JKft/^^yH 4 
O'.s'a .1405b, 1405c <0 WJtfl!|JCt:T»-ia'r ' 



2] 



: ( Qiq 3 

1 :" 1 i£:Sip¥fe-f-5 i: i^X^ ^<,. / V » 

jiBjp^;i4i§;4 ^ Tt^^^8tg<p:t:^-x;=^../j^$ i 
-ri :i tVfT? '^-ox. hm(D^^mm.k^m.m.4-m~ 
t0f.0r3'4vi- i^it^^m(D^^m^^mm.x}-t. Si^-To?. 

Xlc J: o T?Kft/-?^yKD|fl pgpfcjtaglfeSrjgjse-t-S t 

J-i . ?i5S^-«^/K^|I^MP^4r 1 0 0%fri-5r,i:. 
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^m^^mm^^mx^ 

1 01) m^<Dmm^m.Rxj^tk^^Bmw:<om^i:7ri 

[12121 , .(A) fi. ^^5l5©Jlae^^e»rffl^,^e,^^5^l u 

v^'?^H'?;^2,uvxs^©.ig/4?srs%-ri2i: . 
[HI 3 ] '^?^fMpmm'^^pm^mm^^^i-^o 

I El 5 .1 ■ ^^m^(Dmm^m6M^mfm-tm. 
[06 ]' kAkltt. :^dm<om^^k<Dmf&m^7iki- 

[0 71;.. (A) tt. *«e^©fiS'W3letCfflt,>5||l 

Xtg©«^iS;5r*-r0<. (B) (i. *3SI3<Pfi8l^3$filcffl 
i/^^^2 uvXtg(Dlt^Sr^-r0, 

[081 (A)-tt. *^i|g<OfiiP^iiB^cffl^^501 
X«©fl?^Sr*i-0, (B) fi. 5t!:«ig<DM?^^®tcffl 
1/^5112 uvXtE©1tAK$r^-r0o 

(091 (A) f*. *^P^<^raBJiS«JC«V>5^1 U-V 
XtE<D«fife.Sr^-f-0.i'(B) 2|c^BJ©fiP,|g^a(c:^ 
l^5B2 u:^X«©«^Sr^-t-0. , 

[010] 2|c^ig©S^k^^^e"w«*«)«j*Sr^i- 

(01 11 ,(A)j.!fi, 2>:«W©iS^S!^*3SSfc:ffiv^5 
H 2 v>'X^W^^fii8Sr^-t-|iir-':'-(B).- *«M<oS 
. ^i!!«^ga^rffl^^5?K^>i•«^/^c^.1t5S;«»JSr^i-0o 
.[0121 ( A)j fi.. ;^|gPJ (ofer^lp^^iiUcffl 1, > s 

(0141 *^igtoe¥S!«^$ljl®fll^«^S:*i-0o 

101 jtass.y:?' " 

102 y^u^'i?:^ — ; 

10 3 'mi i^^^^il • "i "^T'T^v" ' i • 

1 0 4^^imn^-i^:!C^:-~jj^ -i- ::^--| 

1.0 5 :)tj!g|a! ,/.-;Jtri",|-4r-t- [ 

108 mf^ti^xJf .\'i§.u,J^l l ■ 

109 ?ss.4Al„.*:ilJ..t:L.| 

112' l/lJS'-^A 

6 0 2 iS^^t',^:A^7^yV^ 

6 04 A./2« 

1 0 0 3 -v-f n U^^X • 

1 0 0 7 .ytJ'^^ 

1-0I«)4 

1 4;,I L- ;f,Vy^>' 
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m2] m3] 




(10) 



ims] m9] 

<A) (A) 




(11) 



[lill 1] 
(A) 

110 1 @2l/>Xfi 



(B) 

11 Q3 IftSvt^yl/ 
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11 0677^^7 ^9'f 7 
1105Mnfl 



[mi 2] 
(A) 

1201 »2VVXS 




(B) 

120 3»a/1*;i/ 



12d67^i^^;ibMr 




mi 4] 




(12) 



[mi 3] 

(A) 

1301 IB21/>X« 




(B) 

iiosnnsi 



